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tnlakl Side HallScall. -BIG SIX' Airplane Entina 

This Hall-Scott, Type A-5a, rated at 150 H.P., is offered after having most 
successfully passed severe running tests as required by Hali-Scott engineers, 
and final 48 hour endurance, running test, on cradle type torque stand, 
with propeller directly connected, in accordance with U. S. Government 
requirements. (Spec. 1002.) 

Total weight, complete and ready for service, S7g Ihs. 

Weight per H.P. {Based on actual H.P. development, at 1,300 B.P.M.) 3,61 “ 

Consumption gasoline in lbs. per H.P. hour, ...... ,S6S 

" lubricating oil ...... .025 

HALL-SCOTT AIRPLANE ENGINES, both four and six cylinder types, are 
used by U. S. Army and Navy Departments, and are generally used by all 
leading American airplane manufacturers. 

Hall-Scott Motor Car Co.. Inc. F. P. Whitaker 

General Offices EASTERN REPRESENTATIVE 

Crocker Bldg., San Francisco, Calif. 165 Broadway, New York City 
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Made dependable for the Air 


I N the phenomenally rapid growth of the 
Standard Aero Corporation, — a growth that 
is hardly surpassed in any industry, —Stand- 
ard workmen devote themselves to the high pur- 
pose of making Standard machines safe for the 
men who fly them. 

Our engineering department is continually effect- 
ing slight improvements that go to make a better 
machine. Our purchasing department is ever 
alert for opportunities to buy new and better prod- 
ucts that make airplanes more efficient and more 
dependable. 

'I'hroughout all conditions affected by an unusual 
development and extreme demands, the Standard 
Aero Corporation has not only kept step with the 
needs for expansion in stocks, buildings, personnel, 
and production, but the entire organization has 
anticipated and exceeded all such demands. 
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3.5 Pounds per horsepower 


One o( the lightest airplane engines built in 
America. Reliable, durable and capable of 
sustained effort over long periods of time, as 
demonstrated by repeated tests and flights. 


SiyrievAiil' 

B. F.STURTEV ANT COMPANY 

Hyde Park, Boston, Massachusetts 

HUnAv 0l Ihe Airera/l Mojuilaawers Auociauin 
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THE VERTICAL 

CREAGH-OSBORNE 

AIR COMPASS 


A New Type 
of an 
Old and 
Reliable 
Compass 



Indispensable 

for 

Military and 
Naval 
Airplanes 


THE SPERRY GYROSCOPE COMPANY 

Manhattan Bridge Plaza 
Brooklyn, N. Y. 

Telephone, 9700 Main 


126 Rue de Provence 


15 Victoria Street 
London, S. W. 
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Hundreds of these 


100H.P. MONOSOUPAPE GNOME ENGINES 

have been built and exported by the 

General Vehicle Company, Inc. 


We are contractors also to the 
United States Army and Navy 


General Vehicle Company, Inc. 

(Established 1901) 

General Office and Factory 


LONG ISLAND CITY, N. Y. 





CofttrAclors lo U.S. Armv 4iui 


Thomas -Mouse Aiucratt Coupokatjon 

ITWACA.N.'V. O.S-.A. 


MtmWr Aircr»n Msjn>r«.cii<r«f-a Ass 
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LOGICAL EQUIPMENT yiTHE MODERN AIRPLANE 


The ACKERMAN WHEEL COMPANY 

ROCKEFELLER BUILDING . . . . CLEVELAND. OHIO 


Official Government tests at the Bureau of Stand- 
ards have shown that ACKERMAN WHEELS \\i!l 
successfully resist all the ordinary compression and side 
thrust shocks to which the landing gear of the modern 
airplane is subjected and that they hav-e greater reserve 
power to meet extraordinary loads. 

Constructors can greatly simplify the complex 
problems of landing gear design by the adoption of 
rigid axles with ACKERMAN WHEELS and at the 
same time insure a better landing support for the air- 
plane. 

The spring action of the wheel absorbs all shock 
before it reaches the axle, prevents rebound and makes 

SHOCK ABSORBERS UNNECESSARY 


The most severe tests and actual field practice have 
proven the correctness of the statement that ACKER- 
MAN WHEELS are logical equipment for the modern 
airplane. 

Write us for suggestions for building landing gear 
and rigid axles for ACKERMAN WHEELS. 

iriieels built for any weight 
machhie from 500 pounds up. 
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“The Standard in Airplane Engine Construction’* 

The superiority of Majfnalitc is substantiated bv the performance of thousands 
of engines equipped with NIAGNALITE HSTONS under the terrific stress to which 
they arc subjected on the Allied fronts and in the training camps of this country. 
We are prepared for any demand for quantity production which may be made 

WALKER M. LEVETT COMPANY 


417-419-421 East 23d Sir 


NEW YORK 
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Safeguarding tke 
Airplane ^dotor 

On tke perfect performance 
of tke motor depends tke 
entire life of tke airplane and 
Its occupants. 


^Tke 


of tke • 


BOYCE 

•M OTO A ^TEa t 

(fives to tke pilot at all times an unfailing indication 
of tke motor's condition. Its accuracy is aksolute. 
its construction a masterpiece of scientiflo design. 
C Tke Boyce Moto-Meter is standard equipment on 
65 motor cars, trucks and airplanes. 

^ Tke great success of tkis motor keat indicator kas 
been due to its extreme accuracy. Its action is 
unfailing. 

^ Suck an instrument unless accurate, is wortkless. 


THE MOTO-METER CO., Inc. 

Long Island City New York 



Tires for Airplanes 

T here is only one Goodyear 
Tire for airplanes — the Goodyear 
Cord Tire especially adapted to avia- 
tion service. 

We believe that the Goodyear Cord 
construction is the only entirely adequate 
way to master successfully the tire-haz- 
cirds of flying. 

We know that the resilient flattening 
under load of these tires is made pos- 
sible only by the cord constmction 
and assures swift starting, even in sand 
cmd heavy dust. 

We know that in the shock of the 
roughest landing these tires defy the 
menace of pxissibly disastrous blow-outs. 

Our certain knowledge of these things is based on 
the long experience of hundreds of aviators using 
many different types of airplanes equipped with 
Gocwyear Cords. 


Everything in rubber for airplanes. 
Balloons of any size and every type. 


The Goodyear Tire & Rubber Co., Akron, O. 
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UNION 

120-H. P. 

SIX 



EXTR.\CTS FROM ARMY AND NAVY REPORT — 

The engine performed a very salUfaciory endurance tejii. Ob- 
servations throughout the test shotved that the vibrations ivere lotv. quick 
acceleration and good carburelion maintained, also the absence of oil 
leakage jcas another good feature as well as no evidence of water leakage 
at any of the joints.” 

*■ The engine demonstrated that its design and construction was such 
that it ivould stand endurance test of a much longer duration as uiheti 
the run teas .stopped the engine teas functioning very satisfactorily.” 

” The inspection of the engine after the 48-hour endurance test 
shotved the fundamental design to he such that satisfactory service would 
he given by this power plant. The quality of the workmanship through- 
out teas of a very high order, and also that the very best of material had 
been used throughout the engine.” 


UNION GAS ENGINE CO 

OAKLAND — CALIFORNIA 
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J. ROBINSON HALL 


AEROP2«AN£S, MOTORS 
AND EQUIPMENT 

PACIFIC 

REPKESENTAT5VE 

fore:ign and ame2u;gah 

MANUFACTURERS 


C. Bfl. SOBAMSSRV3I^X>E 
SA1.es MANAGE7i 


609-611 Merritt Bldg., Los Angeles, California 
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BOUND BROOK OIL -LESS 
BEARING COMPANY 

BOUND BROOK NEW JERSEY' 


BOUND BROOK 

TRADE MARK REC. U. S. RAT. OFF. 





18 


AVIATION 



Airplane Parts! 

Immediate Delivery! 


Fortunately, the present 
crisis finds the Standard 
Parts Company ready to 
help you greatly in the 
rush demand for airplanes. 

We are able to ship im- 
mediately necessary parts 
for the construction of air- 
planes the government must 
have in a hurry. 

You can order from us 
at once such parts as: 

Steel Tubing 

Stabilizer Tubes 


Push Rod Tubes 
Tubing formed per B/P's 
and straight tubing in di- 
ameters ranging from 
to 2 ^ 4 ". 14 gauge (.083"| 
to 22 gauge (.028") 

Special Rod Assemblies 
Rims of all sizes to gov- 
ernment specifications 
Bearings 
Tire Rims 
Springs 
Forgings. 

For years we have 


made oval and ‘ ‘ D ' ' 
shaped tubing for the 
Curtiss Airplane Co. 

Let us help you make 
your estimates. 

Write us for information 
at once before you submit 
your bids for airplane con- 
struction. 

If you have already made 
a contract, wire or write us 
immediately and take ad- 
vantage of the instant ser- 
vice we can render you. 


The factories of this company have been among the foremost in the 
field of motor-driven vehicles since the earliest days of the industry. 
Our engineering department and our laboratories are among the 
most complete in the world. 


The Standard Parts Company, Cleveland, Ohio, U. S. A. 

Funous for Sumweld Rtm«, Tubing, otc., Porfoctton Spring*. Bock Bemrings, 

Axle*, Perfection Hooter*. Forging*. Hub*, etc., etc. 


jst 1, 1917 


lATION 


19 



F or two years the CUTLER CURTAIN KILNS 
have been successfully used for conditioning spruce, 
by the CURTISS AEROPLANE CO. After an 
exhaustive investigation of all makes, this company has 
adopted the CUTLER as regular equipment for all their 
plants. W^e produce ideal conditions for seasoning aero- 
plane spruce. Automatically controlled. Used by the 
Aircraft Dixision of the U. S. Government. Write 
for full details. 



The CUTLER DRY KILN CO., Inc. 

14-64 Churchill St. Buffalo, N. Y. 
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METAL AIRPLANE 
FUSELAGES 

AIRPLANE TUBING 

Especially made to your own 
requirements 

We are at present manu- 
facturing for the larger 
airplane constructors our 
high grade tubing for al- 
most overnight deliveries. 

We are also manufactur- 
ing three distinct types of 
metal fuselages. 

Special inquiries solicited. 

The Empire Art Metal Co., Inc. 

College Point, N. Y. 

o o o 
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W iTJl this issiiv Avi.mu.v and Akku.nm Kn- 

GlNEEHi.vti Viitci-s Iipoii its s.'viiiul y.-sr. It 
WOllli! lie nil iiii|iuKHilili' tiisk to I'liiiiii iisi. ill n 
short cstiliiriHl I'Vi'u tlir musl iiii|iiirtiiiit iwiits wliicii 
havM iK-ciin-vii in tiviiiiicin iliii iiiR tli.' jiHst tWi-Uv inontlis. 

A .w«r ago. in tliis rouiitry. military nn.l niival jkto- 
nMUtivs wi-iv just hcginnini; to Ik. takon sorimisly. t'nn- 
givss hiid lici-oiiio i-onvincc<l that ttio Tnitcil Stiilvs «ms 
niu- of till- wi'iikcst |)o«c-rs in tin- tvorid in llir air. and 
tiuit dm- iitteiition to tliis iiii|>ortiint and nc«csl Uramdi 
of natiomil d.-li-iis.- had linoi iiokIitIcsI. A start was 
iiiadr with a)i|iroin ia1 ions for tlo‘ Anny and Xiivv. whidi 
mm s<-.'in rhiiciilously small. Tho iiiiioont si-t asi.l.-, 
liowovrr. was larifo .•noiiL'li to l•nJlt^U■ lonstrnctors of air- 
plane's and rngim's to la- givc-ri small orders and m-civi- 
liioiv or loss riii'ourati.nic nt t'roio tlii' (lovcrnnieiit, and 
not have to iviy entirc-iy njain forvign nistei-s to kri-ii 
thidr huRiiu-ss going. 

rile rreatioii of an Aviation Si'rticin of Ilie SiBinil 
Coi'iis with l!rig.-(o-n. (ieoi-ge O. Sqnier at its head was 
also an im|ioitant fiivtor in tin- rai'id develoimient of 
militarv aenmanties in this eouniry. Gen. Jt(|uirr has 
had the iniagiinitioii to grasp the inagiiitndi' of ttu- air 
Serviee wilieh tin- eoimliy must have in niyler to play 
n sueee.safiil ['art in tlm war. ami I.. delivi'r !li.' tiiial 
Thrust at tierinaiiy timmgh the air. To hint, pirhajis 
iiior.' than to any other man. is due the siirress of tho 
program whieli has jnst Is'en api>rovi d hy ('ongresa and 
till' I’resideiit. Ills i-aniest ainl rniivinring testiinony 
before the Congnivsiomil committPes holding hearings on 
the aviation hilla. .lid mon- to enlighten and inform the 
tneiidic'i-s of the I'ommitlees than any otliiT single fi-a1uiv. 

The Aii'i'i'iifi I'rodtletion Hoard and it.s rhaimian. 
lIoMard K. fuffin. havi- nNo la-eii of tlip gri'iitest ini- 
portaiiee in the work of enaitiiig a favorahh' inihlie senti- 
ini'iil, and tlie iini>orliiiiei- of the work of this Board in 
agisting to put into elT.'et the plans of the Chief Signal 
Ofliei-r rannot be nveis'Stiinaled. 

lA its Statements to thi' pnhlie ami hy the efTeetivr 
ami eontiinions inihlieily of the Aero Clnh of Amc-rii-a. 
tie- pi-oph' of this emimry iuive been aronsi'd to the needs 
of an iidi'tpiate air olTensivi- in thr wav. 

The Xavy with its nsiial polie.v of sileni'e has jii'vpnrril 
a program whirh will lay a finmdation for a naval flying 
eorps for coast d<'fi'iisi'. siihmatiiie seaivhing and scout- 
ing. Many sites for stations have heeii si-lretcd and 
rnpiil progfi-.ss is Is'ing mmic in erecting tlie necessar.v 
biiihiings and snp|dying Hying cipiipim-nt, K.vjicri- 
ini'iital work is also under way which may |>roiliiee types 
of Hirplaui-s iimiliarly adapted to naval work. 

TIk' work of the oflii-i is of the Allied eoliiiiiis.sioi)s 


I. l‘ti: No. 1 


now in this eomitry shoiilil also he praisi'd. These ex- 
|eils have dom- mueh more to assist in our work than 
will he realixed until after tlie war is over. They cajiiv 
to this eountr.v armed with facts and iigures. wliieh «eic 
used where they would do the giv-alest good, anil their 
siiieerity and earnestness liave impressed all with whom 
they have come into eontaet. 

The airplaiie industry in this eountry lias found ilself 
at last : it has organized and througti tile joint aetiou and 
cooperation of its members Las solved many of the diffl- 
enlt problems which have been obstacles in the past. The 
iiidnstry with a Biie spirit has been assisting the new eoii- 
ceriis whieli havi- been eatled on to aid in the protluelion 
of airplanes and engines. 

Congress, in passing the .filjTO.OOO.OOO aviation bill 
without prolougi d debate', has iviulered mir allies a real 
serviee. Hciirr.seiitativos and Senators liave with a 
unanimity uliicli is unique in the history of large appro- 
pi'iation.s. given their wholehearted support to this hill, 
tile Preaiclnit signed it immediately, and Oeii. Sqiiier 
and Ills stair now have available an adeipiate amount 
willi which to make a heginiiiiig of providing the I'nited 
States with an air fleet wmtiiy of the country. 


Tile I’ali'iit Sitmilioii Sellled 

The eross-lieeiisiiig agreement which has bi-eii entered 
into hy the aircraft maiiufaeturers is a long step toward 
pingivss ill elcariiig tlic way for rajud expansion and 
fivedom of iietioii. It is a matter of eongmtiilation that 
litigation has been avoided at tliis time. The National 
.\dvisor.v Coiiiinillei' for Aeronauties. which lias been 
iiisiruineutiil in helping the adjustiiieiit of diflteultiiis 
iiminig imlentees. has done a miiarkahle piece of work 
ver.v quietly. The effects of this settlement will also lie 
to hind the- aircraft manufacturers closer together, as the 
ai i'iiiigeraeiit as niaile involves fiuiiiieial eoiisideratioiis 
which will eveutnully run into the iiiilliona. Now. any 
patentee with an improvement wliieh is of value to the 
industry, ran have his patent used mid I'eeeive eonipenso- 
tion thcrc'for which will la- just and i-quifahle. 

The Next \ nlmne 

!)es]iite the fact that the oeii.soi'aliip of news is properly 
hei'oming moi'i' and more strict. Avutkis Asn Arnn>- 
.vii'Ticu. KnciInkebini! liiOievcs that during the coming 
.M-ar the teehiiieiil information which it can supply to 
lenders will he pmetleal and helpful. A mas.s of en- 
gineering data whieli has nc'Vt'r been iniblished and 
which can have no effect in a mililarx' or naval sense is 
becoming availahle and w'ill he of the gn-atest use to 
i-onstruotors and designei-s. 
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The Standard Model "J-R 




Dimensions, Specifications and Performance of the Model J-K 
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Extracts from Inspectors’ Manual Aviation Section. Signal Corps, U.S. A. 


ln»pei.*tion of Lusea 

AIJ Jioeo used in airplane construction should be up to the 
foli^iwiog spw^ficiUio^n^ 

Inspection of Propellers 

Army iospertors should inspect all wood to be used in prt>* 
pellers for Oovermnent use. This wood should be well sea- 
soned; free from knots, sap pockets, dry rot, and should be 
straight in grain. 

l.amiiiatioris should erleiid the entire length of the propeller 
of the two-hladed Ly|ie an<l no splices should be alloweil iu 
laminations in the hub. On rbree^bladed type the sjiliees 
should be made so as to get greatest glue surface and greatesl 
cross seclum of woo<l. 

.Mc-UI lipping should be inspe<-lc<[ to see that the metal lies 
close to w<M%d. tliat nails or rivets have not split the blade, and 
that solder is placed smootiily and properly. 

Propeller hubs slu.nld be presse<l into propellers on 
preM, Olid great care slinuhl be taken that the wood is not in- 
jnred in the process but iJiat a light (it is secured. Hub holts 
should fit hub llanges with very small clearance but without 
filling, and should be a light drive fit Tiirough wckhI, The taper 
oik! keyway or splines should be earcfuly inspe<-ted and no 
nickel plating should l>e allowed in these s'nrfar'cs. Hub l«iU. 
should )>e wire*] in an approved manner. 

Before shipping from factory, all propellers should )m> 
elieeked for balani'e (standing) on true knife eilges. f<ir clieeks 
in woo<l. for cracks in glue joints, and for sliiiement of blades. 
This final inspection shnnhl be ina<le itimietlietelv Itefore ship- 
ping. 

Pm|iellers should be checked fur pitch as per -skelehes or in 
some other approve*! manner. 

The maximum allowable variation in *-hecking blades of the 
same pro{>ellers is as follows; 

tlSKlmum 




Inspeetion of Hatlintors 
Kadiotors should receive the following test : 
Flaeh railiat**r is t*> he submerged in water 
an air firessure of G p*>un*ls. an*l w: 
fr*tni all leaks. In iiispeelins radinti 
that provision is nude l*> install in s 
stors w'ill not be injured by tibrali*vn. 


live* aula/ »-llow aay deVccls Clllll ^Ivsvji IIS -trvosni T 
iKi nuioss cut 

Inspection of Slieci Aluniinuin 
Sheet aluminuui should be iiis]iitete*l fur defects such as 
*wacks, bad *lciits, nnd umlev .spe**itleuiious in gauge. Where 
iipeiiiiigs occur in sheet aluminum the comers should be 
rounded, allowing a good-si/std radius. 

Correct iiuling for Dilferent Siiecl Cables 
Windings uiiist he even, with ii nice stccam-Unc effeet at end 
of winding. When s*jldcr is use*l, vnve should be taken that 
acid does not go iK'yoiid so]«U-red (hiciioii u * 

Oinieiisions " A '* I ' 
tuible. (See sketch.) 


dianieti-r o 



* .,.r,oo j.iunil- r,>r ••ui ls. inil <ml> r,.lii** i.mmU for Innp. 

('inly noiiai'id IliiN should he use, I in sohleriiig. 

.Approverl Melhoil of W iriiig Tiiriibiii-klc 
Inspeetors will exaniiiie nil Inmhucklcs in every nssRinhled 
niuchiiie to nscertnin tliat tiu-se jiarts are locked in a manner 
eomi'lying with the best prn*-lice. When wire is used lo lock 
(ho hinibiickle. it should be of 20 gn. Iiard copper wire arul 
secured in an ajiprovcd manner. Wiring in the mann**r shown 
b**hnv has prove,! most salisl'arlory. 

Notes on Tiimbuckics an*l Connections 
Standard lest f*,r tiirubii*-kles : ro,ls are serew-cil into biirrel 
full length ,if threads on rod.~, so Hull las) thrcn<l is lliish with 
end of barrel, unleas otherwise stated. 

Tunihnekh^s hehi by 



pn-****sl must be free 
enre shnnhl be taken 
II way ihiil the radi- 


Tnepeetion of Wood 


in in barrel. 
-Stutt*lar*l Oiniensinns uiii 
liuiiectors submitting wire 
iifliee f*>r i- • " 

pnK-ishire 


s for Tiirnbiu-kles 


y the Bureau 


before he pin-*i.<es a' 





Insperlton of Metal Fittings 
When fittings are copper plali?d and japanned, the inapec- 


The B|ieeimen should be GO inches long, with the standard 
c^onnoetions used in service by the niaiiiifaetiirer attached to 

Testing of Ignition Systems 
Before Mounting on bingine 

It is advi.sable to It^sf (lie ignition sy-stem before it is 
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muunted on the engine, as tins may save coiisidernhie ivork 
lalcr in Iraeing troubles. 

I. Magnetos 

1. Moiiiil luagnetu on n Maud. This should consist of a 
uu'ial I'hile with means ol fastening the iimgnclu; the lest 
stand must consist of noiiiungnelic metal, .such as aliimimim or 
brass, and be eoniiceled lo n groiindcil water or gas jii|ie in 
order lo avoid static disu'hnrges. 

2. I’rovide iiingiielo with a inillcy for driving; pulley with 
two *ir three slejis of dificreni ro*lii, and with a belt groove on 
each steji for driving at diffcmit s|ieeils. is pccferablc. 

:i, I'rovide necessary nnioiiiit of test spark gaps, one for 
each high teusiun teruiinul on ihe magneto, see deetch. Clean 
test s(>ark gn[is W'irh nlcolml in order to remove all moisture 
and prevent surface leakage *.f high tension current. Adjust 
tesi spark gaps as jier sketch, distance from 12 ) lo ( 2 ) should 
be so as to allow a thin piece of paper to bi- slipjied in be- 
tween Ihe poims. without Ihe |i8|ier being torn, but Ihe pajier 
should toiirli hath points at Ihe same time. Distance between 
( 1 ) nnd (2) should be 6 mm.; eoiiiicrt ( 2 | to higli-tension 
leniiiniil mi iiiagnclo an*l (li to the grounded lest stand. 

4. I’bc -standard high-tension cables for making eonnections; 
all eontaets must be good an*1 all eonneelions tight. 

.-Vdjunineiil- of Mxanelo 

5. If iiossiblc, i-emove cap on breaker box. so Ibat operation 
of breaker |«oiiits can be ob'Cned during test. Adjust the 
distance between tin- breaker points before the test; the dis- 
tance should be as follows: 

Dixie magnetos. 0.4->-U.."i.l mm., or 0.018-0.022 inch. 

Berling magnelos. 0.40-0..10 mm., or 0.010-0.020 inch, 

Bosch magnetos. O.H.VO.Al mm., or O.oi-J-0,018 inch. 

Berkstiire magneltis. 

K. IV. magnetos. 

Breaker ),oiii 1 s must tie (-lean, make vuutiu-t over the whole 
surface, and line up properly; no |>itling. burning. *ir *»xidiz- 
ing must bave taken place. 

Te-l 

fi. Allow magneto lo run fur 10 minutes in order to be mu 
in before sturliug the test; the speed tif the magneto during 
(he test should be 15 |>er cent over the rated magneto Sliced. 
Rated magneto sjieed means tlie speed at which Ihe magneto 
is running when the engine is running at its full rated speeiJ. 
The magneto should be tested for three hours at above spcM. 

If it is found necessary to change magnelos after the eugiiic 
hos made the nix hours’ run. Ihe new magneto should be given 

speed. After this, tlie magneto is mouiite*! on tbe engine. Tlic 
engine should then he lesteil for one hour on *iviuimciineter to 
cheek up the power at fall rated S|io*-d. 

7. Obsene closely the sparks; all S|iBrks should be of the 
same size — -i.e,, Ihe corona or the flaiiie on the sparks should 
be of the some size and be even, not show ]icriodical increasing 
or dei'rcsising. It is necessary lo watch a spark closely for two 
lo three miiuiles in order lo delect any missing. No missing 
must apjicar at above siuK-ii, 

8. Watch closely Ihe pcrtoniiame of tlie breaker points. Xo 
nriHng between Ihe poims must lake place. Listen for exces- 
sive noise from the ball bearings; excessive noise iadicales that 
the hearings arc not |iro|ierly adjusted, and this may caiisi' 
breakdown in shorl lime. 

0. For the slow speed, run the magneto at apjiroxini.itely .50 
r.p.m.. and increasi, the speed slowly until the sjiarks api>ear 
nhsolutoly regular w'llboiil missing. This should he done with 
the magneto in full advoiice. ns well as in fall retard position. 
Note these spiwks; It should not exceed K'O lo 150 r.ji.m. for 
full advance, and 200 to 275 for hill retard jiosition. as the 
starting of the engine otherwise will be too difTiciill. The vari- 
ation of the mngoeto speed can he made by using n friction 
disk arrangement, or it an electrometer is used by changing 
the resistance in the field and in the armature. 

Inipeciion of Muxnelo .After Te-*t 

in. After the test is finished tbe magneto should be ins[iected 
and the fotlow'ing jioints noted: 

The breaker jinints must still be in good condition ; no bum- 
ing must bave taken place. 

Remove the disirihiilor fdale an*l see if carbons show any 
ex*-essive wear. The wearing surface .“lionld show a high 


polish, and no carbon <liist should be seen inside Ihe distributor 

The segments inside the distributor ])lale must not show' any 
hurning of the edges, and the entire surface should show a 
good polish. Segments must not extend bey<ind the surface 
of the insulation immtiosilion, 

Keasxemble the magneto, ami it is then ready to be mounted 

II. Ballory System 

11. Mount the timer distributor similar to the magneto. 
This rcciuircB s|>eeial fixtiin-s, which do not neecssarily have lo 
be of non-maguctic material. Provide a pulley fur driving tbe 
timer distributor in u similar way as for magneto under No. 2. 

ARRANGEMENT OF TEST GAP FOR 



12. Make proper coiiiicctiiins between the liracr distributor, 
higii-tensioii coil, and storage battery, as indicated on nmnu- 
fnctiirer's diagram, and make high-tension connection to test 
spark gai>s as for magneto under No. .5. Do not moke final 
eoimection between the high-tension coil nnd tbe storo^ bat- 
tery unlit immediately after the tinier distributor is started to 
run, as the excessive eiirreiit which passes through tbe coil 
w)ien the timer is standing still will injure the coil if it is 
allovred to fiow for any longer jieriod. Connect an ampere- 
meter with scale reading 0 -^ amperes in between the storage 
battery and tbe coil, and report the current eonsnmption when 
llie timer distributor is running at rated speed. 

13. Vse a storage battery of oot less than 50 ampere-iiours, 
and aseertaiu before test tiiat tbe battery is 75 per cent 
chained — i. e., reading with hydrometer should show not less 
lhaii 1,200 “points"; connection to storage hnilery must be 

14. Make all adjustments as described for magneto under 
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T he problem of aeroplane motor 
lubrication, resolved into its sim- 
plest terms. is this; 

"To lubricate an exceptionally fine 
motor operating continuously under max- 
imum load. ’ ’ 

Hence, we have produced AEROL 
not an oil of mystery but a practical 
quality lubricant based on conditions to 
be met (except for rotary motors). 

AEROL is, first of all, a very high 
grade oil. free from impurities. 

Its lubricating values are very high, 
because it is an exceptionally good oil. 
made from a good crude to begin with, 
by a process developed through years of 
knowing how. 

The drop in viscosity with the increase 
in heat is (relatively) unusually small. 
It is made in three grades of viscosity to 
meet the requirements of different types 
of motors. 

AEROL is a practical oil because it is 
easily handled and flows easily. This 
feature is of practical utility where oil is 
drained off and cleaned out frequently. 
Also, where external feed systems are 
used. 

Full details, characteristics and tests 
‘Utill be furnished to government officials, 
aeroplane manufacturers and others inter- 
ested in the subiect of aeroplane motor 
lubrication. 


Te.vhnu'nl and H<'st‘arrh Deiifirliiioiil 

SWAN & FINCH 

COMPANY 

1«S BROADWAY.iraSirYO&K 

Quality Oils Since 1855 
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DYNAMIC BALANCE 

for crankshafts, etc. 


Send for pamphlet describing my 
latest l^yiiamic Balancing Apparatus 

MODEL 1917 

It is just as scientific as was my last 
tear’s model inot nuic made by me), 
although entirely different in principle 
and construction, much cheaper and 
yielding still better results. 


No Agents, Representatives or Licencees ! 


Made and Distributed EXCLUSIVELY by 

N. W. AKIMOFF, Harrison Building, Philadelphia 

Originator o( the Dynamic Daiancing Machine still known by his name.) 
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What Would Yovi Think 
of a Manufacturer — 
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Strauss & Buegeleisen 

37 Warren Street N. Y. C. 


RESISTAL 

AVIATOR’S GOGGLES 


Un breaka ble 


Resistal gogsles are equipped with unbreakable lenses, 
No glass will fly from Resistal lenses from a blow suffi. 
cient to shatter an ordinary lens. 


qa 3 i 3 


so 


lATIOM 


Aluminum Company of America 

PITTSBURGH, PA. 

Manufacturers of Aluminum 

Ingot, Sheet, Tubing, Wire, 

Rod, Rivets, Moulding 

General Sales Office, 2400 Oliver Bldg., Pittsburgh, Pa. 


Branch Offices : 


BoKtuu 

Cliicago 

Cleveland 

KaiiMis City .... 
Los Angele* ( Pit 


131 State Street 

. . 1300 Westminster Building 
. . .930 Leader- News Building 

1512 Ford Building 

308 R. A. Ixtng Building 

son. Roediitf: & Co., Agentx/ 
494- Pacific Kleolric Building 


New ^'ork 120 Broadwav 

Philadeliil.ia 1216-1218 idener Building 

Roeliesler 1112 Granite Building 

Son F ranris4-o / Pivrson. Htteding & Co., 4gcnl3) 

731 Rialto Building 

Spnillr iPivtxitii. Romling & Co., .-IgonfsJ 

.323 Colman Building 

Washington.... 309 Metropolil.m Rank Building 


Send inquiries regardingaluminum in any form to nearest Branch Office, or to General Sales Office 


WALDEN -HINNERS COMPANY 

BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 

EDGEWATER, N. J. 
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T he “ Gnome ’’ type aeroplane engine cylinder furnishes 
a most exacting test of the accuracy of a turret lathe. Re- 
duced from a forging of 47 pounds to 7 pounds, with the 
finishes kept remarkably close, the time of 2 hours 47 minutes 
on a .^-A Universal Hollow-Hexagon 'I'urret Lathe meant a 
saving of thirty-two hours over engine lathe output. See us 
about your aeroplane problems. 

THE WARNER & SWASEY COMPANY 

CLEVELAND, OHIO, U. S. A. 

TUitRKT LATHES— TURRET SCREW MACHINES— BRASS WORKING MACHINE TOOLS 

NEW YORK Office — Singer Bldg. Boston Office— Oliver Bkig. Buffalo Office — Iroquois Bldg. 

Detroit Office— K otH Bldg. Chicago Office and Show Rooms— OlS-622 Washington Blvd. 



a counterbalanced aviation 
crankshaft .... 


one of the I 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have shipped 4B.S63 Counterbalanced CranhshafU to July 27th, 1917 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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GRAND RAPIDS 
LUMBER TESTER 



KNOW the MOISTURE CONTENT of your 
LUMBER 


DllteCT READINC-NO COMPUTATION-NO GUESSWORK 
All alr-drlvd lumbar ler AIRPLANES •houW ba lea cad ta 



Aviation Barometers Equipped With 

M A R V E L I T E 


self-luminous Radium compound of quality 

An er®*lnc «o uMfiil a»d as anliialr aailifaeisry Oisc ss 
mmiUetum Stfl leaica sSsid to daisy tsveatlcatlnf Iba CBealta 



COLD LIGHT MFC. COMPANY 


ceMVER. COLORADO 


THE STANDARD 

CLOCKS 

FOR USE ON 

AEROPLANES and 
SEAPLANES &c. 


The Justly Celebrated 

8 DAY— HK’.H GRADE 

“CHELSEA” 

CURRliSPO \1)£ ,\CK st)i.iciri-:D 

CHELSEA CLOCK CO. 

10 State Street, Boston, Mass., U.S.A. 



• TION 
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IN ACTUAL DAILY 

PERFORMANCE 

In every branch of military service; — Engineer- 
ing Corps, Aviation Section, yuartermaster 
Corps, and general Patrol. Scout, and Dispatch 
duly — you will find the 1917 

^^idian Motocycle 

With Pouierplus Motor 



Aeroplane 

Lumber 

Specialists 

Alaska Spruce 
Black Walnut 
Tough White Ash 

CHETHAM LUMBER CO., Inc. 

15 William Street New York 


Siurle 

laiit 

Aeroplane 

Company 

Jamaica Plain 

Boston 

Member Aircraft Manufacturer's Association 


Heavy Elastic Aviation Cord 

We manufacture a full and complete 
line of heavy elastic aviation cord. 

We are the originators and the 
largest manufacturers in the world 
of heavy elastic cord. 



J. W. WOOD ELASTIC WEB CO. 

STOUGHTON. MASS. 
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iput 1. 


AIRPLANE SPRUCE 


SILVER SPRUCE 
PACIFIC SPRUCE 

GRADED AND INSPECTED BV 
PACIFIC LUMBER INSPECTION 
BUREAU. INC. -AND 

WEST VIRGINIA 
SPRUCE 

OK THE MANUF.ACTURF.RS 
GRADING RULES. WRITE FOR 
SPECIFICATIONS AND PRICES. 

JOHN L. ALCOCK & CO. 

BALTIMORE. MD. 


“DALTON SIX” 

In the Manufacturt 
of Aeroplanes or tbs 
many small parti 
comprising a Unit 

“Dalton Six” 

is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of hne instrument! 
for aeroplanes now 

(36) “DALTON SIXES” Installed 

Why Not Investigate ? 
{BULLETIN B602C GIVES DETAILS 
Dalton Manufacturing Corp. 

Successors to Dalton Mach. Co., Inc. 

1911 Park Avenue New York, U. S. A. 



Bound Volumes I and II of 


AVIATION 

AND 

AERONAUTICAL ENGINEERING 

containing course on 

Aerodynamics and Airplane Design 

Five Dollars each by mail 


THE GARDNER, MOFFAT CO., Inc. 

120 West 32nd Street, New York 
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Radiators 

W E have learned some 
valuable lessons in our 
ten years of radiator 
manufacture. 


partment in many ways. 

What the past ten years has 
taught us is at your command. 

We want to build the best 
radiators made. We never 
manufacture down to price. 
Quality comes first. 

M a -X i m u m efficiency with 
minimum weight. 

Your prints are solicited. 

The English & Mersick Co. 

New Haven. Conn. 



“Usco” 

Number T2 

THE STANDARD 

Kite Balloon Fabric 
OF America 


A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 

THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE. 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT. VIZ.; 

Strong 

Gas-Tight 

Neutral, Invisible Color 
W ITHSTANDS AlL WeATHER 

Conditions 
and’Ages Well 



MADE BY THE 

WORLD’S LARGEST RUBBER COMPANY 

United States Rubber Company 

NEW YORK 
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WiTTEMANN - LEWIS 

Aircraft^ Company 

NEWAF.K, N. J. 


Lincoln Highway, near 
Passaic R.iver 


ELJ-5 


Officers of the Heavicr-than-air 
Services of the United States 
and their Allies are invited to 
inspect the 

Janney 

Aircraft Company’s 

New Model 
Training Tractor 
Biplane ELJ-5 

With Haii-Scott A-S Sis Cyiinder Engine 

Detailed Description 
upon request 


JANNEY AIRCRAFT 

MONROE, MICH. 


CO. 


“THE TANDEM BIPLANE” 


With the mat 
large factori^.•^ 
New Jersey 


with despatch orders for the 
CHANGEABLE ANGLE OF I 


LANZIUS AIRCRAFT COMPANY 


WESTMORE 


PROPELLER 

will not warp or split 


Built for high power motors 
Water proof and heat proof 

Quantity Production 

FOR INFORUATIOS 

Address AIRCRAFT DEPARTMENT 

SCHWEIZER & WEST MFC. CO. 
308-324 N. Ada St., Chicafto 


Military Training Machine 




INHERENT LONGI- 
TUDINAL STABILITY 


Richardson Aeroplane Corporation, Inc. 

New Orleans, La. 
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DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 

ECTABLISHED M YEARS 

1000 WEST 120Sh STREET, CHICAGO. ILL. 


PREVENTS STALLING 
J^OXBQRO 

AIR SPEED INDICATORS 

THE FOXBORO CO. Foxboro, Mass.. U. S. A. 

s,. .«4 B,4«. 





The “Christensen Self-Starter” for Aviation Motors 

WEIGHS ONLY 40 LBS. COMPLETE 

Uses Gasoline and Air. Furnishing the Compression Stroke the 
Motor Without Turning It. 

Starts Big Motors With Greatest Ease. Cold Weather EX>es Not 
Affect Its Elfficiency. 

THE CHRISTENSEN I 


AVIATION 


STIMPSON-RIVETS 





BRASS 


^cJJStock 

Sizes We MakeScrew HcAoNAiisAHoRiveTS For Every Purpose. 

EYELETS, HOOKS, GROMMETS »>.o WASHERS 

70 FRANKLIN AVENUE 70 SHELTER TENTS, CORSETS, LEG6INS, Ml 


Special 
To 

Opdcr 

BAGS. BROOKLYN. NEW-YORK 


ACIERAL METAL 

Light as Aluminum 


CAS^I^GS 


Non-corrosive by salt water 

RODS 


Strong as Steel 

SHEETS 


ACIERAL CO. OF AMERICA 


A POPULAR PRICE LAND OR WATER PLANE 

KYLE SMITH AIRCRAFT CO.. WHEEJ-ING, W. VA. 



Du^en^r^ Tfotoo 


n.. b lb. an» in u.b inrtnn«. Writ, for d.1. 
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AIRPLANE CRANKSHAFTS 

With a Perfect Record 


WYMAN-GORDON COMPANY 

WORCESTER, MASS., U. S. A. 



McADAMITE-ALUMlNUM COMPANY ' 


57-83 Isabella Ave. 

DETROIT, MICH. I 


Highest-Grade — Strongest 


ALUMINUM 

CASTINGS 


TenaUc strength 44,250 lbs. Sq. In. 

Compretsion 126,000 

Transverse 87i00 " " 

LARGE CAPACITY 
PLANT 


Fating Point. >040 Degrees P 

Quick Deliveries Guaranteed 



OUR SPRUCE LOGS 


< 'rRELlABLE] 

A. C. DUTTON 


Are perhaps the best on the Pacific 
Coast. Our facilities for suppljing 
Air- plane Spruce are unsurpassed. 

LUMBER CORPORATION 


ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON OFFICE 

120 BrotKlway. Equitobla Buildins 19 Queen Anne Chambers, Weatminster, S. W. 

Government Contractors : Consulting Engineers 

Manufacturers of Illuminating Shells. Trench Howitzers. Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
and Builders of Military and Naval 
AIRCRAFT 






(SUPDNI) 


WHERE LARGE PRODUCTION 
CONVERGES WITH THE MOST 
RIGID STANDARDS OF 
QUALITY AND EFFICIENCY 


q Du Pont facil 
pended upon to 
demands of the a 


ies and capacity ca 
sep pace with the 
plane industry. 


q Du Pont technical skill and experience will 
insure strict maintenance of the quality that has 
made DU PONT DOPE the standard for airplane 

Du Pont Chemical Works 

£. I. du P«>< de Nemwin «( Ca.. Owner 
120 Broadway New York 


Fahrig Anti-Friction Metal 

TAe Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAL CO., 34 Commerce St, N.Y. 


Radium Luminous 
Material 

SHINES IN THE DARK 


SELF-LUMINOUS 
REQUIRES NO 
MAINTENANCE OVER 
A PERIOD OF 
YEARS 


INNUMERABLE USES 
IN ITS ORIGINAL 
POWDERED FORM 
t>R APPLIED WITH 
ADHESIVE 


A SAFETY DEVICE FOR WAR 


<BS: WIRELESS 

NO IRH'tRVMENTB I 
SAIIJNO CRAFT: t 

:top .and pocket 


Radium Luminous Material Corporation 

Fift]' Five Libertj Street New York City 


ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 

Rome -Turney Radiator Company 
Rome, N. Y., U. S. A. 


AVIATION 




AJAX 

Auto and Aero 
Sheet Metal Co. 

Manufacturer* 

dcaigirer* 

AERO 

RADIATORS 

INTAKE 

EXHAUST PIPES 

LINDER a MEYER 
245 5Sth 
New York 



Fowler Airplane 
Corporation 

Office and Factory 
12d-{30 Twelfth Street 
San Francisco, Cal. 



Factors of Safety 

These Count in Aeroplane ConstruetioD 

NON-INFLAMMABLE 

Cellulose Acetate Base 

CelestroD Glotli fariilslies 

proeUe another SAFETY FACTOR 

NON-INFLAMMABLE 

GeleslroDSHeelSp^^ Films 


Chemical Products Company 

43 Broad Street Boston, U. S. A. 


Erie Specialty Co. 

Main Plant 

Erie, Pa. 

Executive Offices: 25 Pine St., New York 

Manufacturers 

AIRCRAFT METAL PARTS, 
BOLTS, NUTS, CLEVIS PINS, 
SHACKLES, EYE BOLTS, MA- 
CHINE SCREWS, ETC., ETC. 

Fittings, Forgings, 
Castings 

We are increasing our eipiipment in 
every department — foundry, forge 
shop, stamping, automatic screw 
machines, tool and die shop. 

All our products are rigidly in* 
specled and meet all Government 
requirements. 

Are you on our catalog mailing tiae? 
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American Automotive Company 

Manufacturers 


Aeroplanes and Hydro-Aeroplanes 

FOURTH AND WATER STREETS 
GLOUCESTER, N. J. 

Request catalogs and prices from all 
manufacturers in regard to parts that 
will meet U. S. Govt, requirements. 


C. A. Herrmann 

DESIGN AND CONSTRUCTION 
Covering All Branches of Aviation 

Bath, N. Y. 


METAL HOSE 

For every Airplane Requirement 

Write for specificalions and prices 


PENNSYLVANIA FLEXIBLE METALLIC 
TUBING COMPANY 

Broad and Race Su., Philadelphia 




TURNBUCKLES 

of Che 

Highest Quality 

Bolts and Nuts 

to Satisfy the Most 
Exacting Requirements 

Standard Screw Co. 

(rf Pennsylvania) 

CORRY, PA. 

New York Office: Woolworth Building 



WOOD WORKING MACHINERY 

SPECIALLY ADAPTED 
FOR 

f Aeroplane Factories 

OLNEY & WARRIN 

406-412 Broome Street 
Tel. Spring 4425 NEW YORK. N. Y. 


AEROPLANE 
RIMS and WHEELS 

Made by the oldest and best known 
steel rim and wire wheel makers in 

Quotations gladly furnished. 

The MOTT WHEEL WORKS 

Utica. N. Y. 


»4 
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PUNCH PRESS WORK 
AND STAMPINGS 

Specializing particularly in Aero- 
plane work where accurate work- 
manship is absolutely necessary. 
diho — Aeroplane Machine /fork. 

CENTURY TELEPHONE 
CONSTRUCTION COMPANY 

BUFFALO, N. Y. 


Oil Proof Gasoline Proof 
Water Proof 
VELLUMOID GASKETS 

Tough — Compressible — Flexible 
If you are not familiar with Vellu- 
iMid have us send you samples — 
either sheet or gaskets cut as per vour 
blue prints. 

Fibre Finishing Co., 27 State Sl, Boston 

Special Sheet Metal Work 
Airplanes 

Precise IVor^ Executed 
from Blue Prints or 
specifications 

The Auto-Aero Sheet Metal Works 

45 High Str««t, New Haven, Conn. 


PONTOONS 

FLYING BOAT HULLS 

Built from your designs 
or from ours 

Palmer-Simpson Corp. 

Saranac Lake, N. Y. 



f iliia 1 

Q AIR-SCREWS Y 

A PROVEN PROFICIENCY A 

■) BUFFALO AEROPLANE CORP. 1 

BUFFALO. N. V. U. S. A. H 

Trw 'H" CmUm Addrtm. ••BVFfAtniy 


Aeroplane Cylinder rorgings 

We moke a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings Of high and low carbon O.H. or alloy steels. 

to Propeller Hobs, Flanges and Shafts, etc. 

Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 

Quick terviett our tpecielty 

TIOGA STEEL & IRON COMPANY 

Stod A Gray. Avenoe PbUadeJphU, Pa.. O. S. A. 

DAVENPORT 
SCHOOL OF AVIATION 

Special indneementa to atndente who 
wish mechanical instruction and actual 
experience in our airplane factory. 
Field training under Chief Inttruetor 
LOUIS BODER. 

IFriU toder tar booklet 

School and Factoiy at Davenport, Iowa. 


Airplane Linen 

Used by the United States and British 
Governments in their air services; also 
by the large airplane manufacturers 

Samples and Spacificationa 

Robert McBratney & Company 

121-123 Franklin Street, New York 

and at Belfast, Ireland 


1. IS17 


AVIATION 




LEYGRAND & CO. 

120 Broadway, New York 


Aluminum Sheets 

All Sizes and Dimensions 


The Beam Airplane Company 

(IWCOBPOBATED) 

Announce that they are in a position to accept a 
few students in their Aviation School. 

CURTISS and EUROPEAN MOTORS 
TRACTOR and PUSHER MACHINES 
CONSTRUCTION EXPERIENCE 
FEES and LIVING EXPENSES REASONABLE 
NO CHARGE FOR BRELAKACE 

THE BEAM AIRPLANE COMPANY 

CELDiA OHIO 


Aeromarine 
Plane & Motor Co. 

Manufacturers of 

Aeroplanes andMotors 

New York Office: Times Building 

TetepJienr, Bryant SH7 


Classified Advertising 


0 nnall biplane, special!}' suit 
^ut engines. Address Box ( 


il airplane propellei 


B to fly. Addresa E 


n Bonlevard. Kansas City, I 


WANTED — Airplane Draftsman. 
State experience and salary wanted. 
References required. Address Box 49. 
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HESS-BR.IGHT B»U Bearings con- 
tribute to tbat supreme confidence 
wbicH subordinates all thought of 
engine trouble in the airman’s mind 
to the accomplishment of his tasK 


THE HESS-BRIGHT MANUFACTURING COMPANY 

FR.ONT STREET AND ERIE AVEHUE 
PHILADELPHIA PENNSYLVANIA 

HESS-BRIGHT S CONRAD PATENTS ARE TBOBOVCHLY ADJUDICATED 






THE MARTIN TWO PLACE 
RECONNAISSANCE TRACTOR 
MODEL R 

Convertible Land and Water 
Ordered by 

tbe United States Army and Navy 


Wright-Martin Aircraft Corporation 



